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Oxysterols (oxygenated forms of cholesterol) are present at low 
levels in the circulation and accumulate is plasma and tissues in some 
pathologies. In atherosclerotic lesions, 7-oxygenated oxysterols 
, predominantly 7-ketocholesterol , accumulate and have been implicated in 
the pathol . of the disease. Therefore, knowledge of the mechanisms for 
7-ketocholesterol generation and metabolism may provide therapeutic drug 
targets. . There is some in vivo and in vitro evidence that sterol 
27 -hydroxylase acts on 7-ketocholesterol to initiate its degradation to more 
polar, water-soluble products. Recent studies indicate an alternative, 
mechanism, in which 7-ketocholesterol is reduced to 7p- 
hydroxycholesterol by lip-hydroxysteroid dehydrogenase type 1. 
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AB The presence of oxysterols in macrophages isolated from atherosclerotic 
tissue and the effect of oxysterols on the regulation of lipoprotein 
lipase (LPL) mRNA were studied. Both rabbit and human macrophages, 
freshly isolated from atherosclerotic aorta, show about the same 
distribution of oxysterols, analyzed by isotope dilution mass spectrometry, 
except that all three prepns . of human arterial -derived macrophages 
contained high levels of 27-hydroxycholesterol , which was not found in 
rabbit macrophages. To determine if oxysterols regulate LPL expression, human 
monocyte-derived macrophages were incubated with different oxysterols. 
Incubation with 7p-hydroxycholesterol and 25-hydroxycholesterol 
resulted in a 70-75% reduction of LPL mRNA, analyzed by quant. RT-PCR. 
Cholesterol and other tested oxysterols showed no effect on macrophage LPL 
mRNA expression compared with control. LPL activity in the medium was 
also reduced after exposure of the macrophages to 7P- 

hydroxycholesterol and 25-hydroxycholesterol. In conclusion, the authors 
have demonstrated accumulation of oxysterols in macrophage-derived foam 
cells isolated from atherosclerotic aorta. There was suppression of LPL 
mRNA in human monocyte-derived macrophages after incubation with 
7P-hydroxycholesterol and 25-hydroxycholesterol. It is tempting to 
suggest that an exposure to oxysterols may explain the earlier observation 
of a low level of LPL mRNA in arterial foam cells. 
IT 57-88-5, Cholesterol, biological studies 566-26-7, 7a- 

Hydroxycholesterol 566-28-9, 7-Ketocholesterol 1250-95-9, 
5a, 6a- Epoxycholesterol 1253-84-5, 
Cholestane-3p, 5a, 6P-triol 4025-59-6, 5p, 6P- 
Epoxyc ho 1 ester ol 3 0271-38-6, 24 -Hydroxycholesterol 

RL: BAC (Biological activity or effector, except adverse) ; BOC (Biological 
occurrence) ; BSU (Biological study, unclassified) ; BIOL (Biological 
study) ; OCCU (Occurrence) 

(oxysterol accumulation in rabbit and human 
macrophage-derived foam cells and effect of oxysterols on 
lipoprotein lipase mRNA expression in human monocyte-derived 
macrophages) 
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N- [1 (1, 5, 9) -trimethyldecyl] -4 a, 10-dimethyl -8 -aza- trans-decal -3 
p-ol (8 -azadecalin 1) , a high-energy intermediate analog for the 
2 , 3 -oxidosqualene-lanosterol cyclase, was found to be a powerful (IC50 
« 0.1 u-M) inhibitor of cholesterol biosynthesis in human 
hepatoma HepG2 cells. In anal, with other mammalian cells grown in the 
presence of cyclase inhibitors, the decrease in C27-sterol formation was 
accompanied by an accumulation of 2 , 3 -oxidosqualene , 2,3:22,23- 
dioxidosqualene, and by the formation of a compound characterized as 
24, 25-epoxycholesterol, a repressor of HMG-CoA (3 -hydroxy-3 -methylglutaryl 
CoA) reductase activity. In order to assess the cyclase as a potential 
Pharmacol, target for the design of hypocholesterolemic drugs, it is 
important to test whether inhibitors of this enzyme are able to act 
synergistically on the biosynthesis of cholesterol, i.e. by decreasing the 
amount of lanosterol formed and by repressing the regulatory HMG-CoA 
reductase via the formation of regulatory oacysterol s . The 
accumulation of 24725-epoxycholesterol in relationship to the decrease of 
C27-steroi Oiosyntnesis ana or hmu-uoX reductase activity showed only a 
partial correlation: e.g. at [1] = 100 + IC50 only a 50% reduction in 
enzyme activity could be attained. In contrast, when HepG2 cells were 
treated with 2 , 3 : 22 , 23 -dioxidosqualene or 24 , 25-epoxycholesterol , 
excellent correlations were found between the inhibition of C27-sterol 
biosynthesis and the repression of HMG-CoA reductase activity, which was 
almost complete at the highest concns . of these epoxides (10-5 M) . 
Altogether, the authors' results suggest that treatment of HepG2 cells 
with a cyclase inhibitor such as 8-azadecalin (1) does not lead to an 
intracellular accumulation of repressor mols. high enough to fully trigger 
a regulatory pathway resulting in a complete down-regulation of HMG-CoA 
reductase. At intermediary concns. of cyclase inhibitors (IC50) , however, 
a synergistic mode of action of these inhibitors seems plausible. 
IT 31063-19-1, 2, 3:22, 23 -Dioxidosqualene 72542-49-5, 
24, 25-Epoxycholesterol 104 905-12-6 
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AB Many naturally occurring polyhydroxylated sterols and oxysterols 

exhibit potent biol . activities. This paper describes reagent and 
position selectivity of epoxidn. and reduction of cholesterol derivs . 
Cholesterol was reacted with m-chloroperoxybenzoic acid (m-CPBA) to form 
5a, 6a-epoxycholestan-3p-ol, but in reaction with 30% 

H202, it did not reacted. 1, 4 , 6 -Cholestatrien-3 -one was obtained from 
cholesterol and 2 , 3 -dichloro-5, 6-dicyano-l, 4 -benzoquinone in dioxane. 
1, 4, 6-Cholestatrien-3-one was reacted with 30% H202 and 5% NaOH in 
methanol to give la, 2a-epoxy-4 , 6 -cholestadien-3 -one, which was 
stereoselectively reduced with NaBH4 to form la, 2a-epoxy-4 , 6- 
cholestadien-3P-ol and reduced with Li metal in absolute ethanol to give 
2-ethoxy-l, 4, 6 -cholestatrien-3 -one . And 1, 4 , 6-cholestatrien-3-one was 
epoxidized with m-CPBA in dichloromethane to afford 6a, 7a- 
epoxy-1, 4-cholestadien-3-one, which was reacted with NaBH4 to synthesize 
6a-hydroxy-4-cholesten-3-one and reduced Li metal in absolute ethanol to 
form 2-ethoxy-l, 4, 6 -cholestatrien-3 -one, resp. 1,4, 6 -Cholestatrien-3 -one 
was reduced with NaBH4 in absolute ethanol to form 4 , 6 -cholestadien-3p- 
ol, which was reacted with 3 0% H202 to leave original compound, but was 
reacted with m-CPBA to give 4p, 5p-epoxy- 6-cholesten-3P-ol 
as the major product and 4P, 5p-epoxy-6a, 7a- 
epoxycholestan-3P-ol as the minor product. 
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liver X receptors LXRcc and LXRP 
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Stacey A.; Wisely, G. Bruce; Kliewer, Steven A.; 

Corey, Elias J.; Mangelsdorf, David J. 
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AB LXRa and -p are nuclear receptors that regulate the metabolism of 
several important lipids, including cholesterol and bile acids. 
Previously, we have proposed that LXRs regulate these pathways through 
their interaction with specific, naturally occurring oxysterols, including 
22 (R) -hydroxycholesterol, 24 (S) -hydroxycholesterol , and 24 <S) , 
25-epoxycholesterol . Using a ligand binding assay that 

incorporates scintillation proximity technol . to circumvent many of the 
problems associated with assaying extremely hydrophobic ligands, we now 
demonstrate that these oxysterols bind directly to LXRs at concns . that 
occur in vivo. To characterize further the structural determinants 
required for potent LXR ligands, we synthesized and tested a series of 
related compds . for binding to LXRs and activation of transcription. 
These studies revealed that position-specific monoxidn. of the sterol side 
chain is requisite for LXR high-affinity binding and activation. Enhanced 
binding and activation can also be achieved through the use of 24-oxo 
ligands that act as hydrogen bond acceptors in the side chain. In addition, 
introduction of an oxygen on the sterol B-ring results in a ligand with 
LXRa-subtype selectivity. These results support the hypothesis that 
naturally occurring oxysterols are physiol . ligands for LXRs and show that 
a rational, structure-based approach can be used to design potent LXR 
ligands for Pharmacol, use. 
REFERENCE COUNT: 31 THERE ARE 31 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB Biosynthetic [3H] sterols from Chinese hamster lung (Dede) cells were 
fractionated by HPLC, and fractions were assayed for their ability to 
repress 3-hydroxy-3 -methylglutaryl -CoA reductase in L cell cultures. Most 
of the activity found was associated with 2 oxysterols / 24 
(S) , 25-epoxycholesterol and 25 

'-hydroxycholesterol . The identities of the 2 sterols were established by 
cochromatog. with authentic samples and by isotopic dilution and recrystn. 
Only low levels of repressor activity were found in other fractions of 
sterol extract The endogenous concns . of 24 (S), 25- 
epoxycholesterol (7.2 fg/cell) and 25-hydroxycholesterol (1.5 
fg/cell) appear to be within the ranges required for the regulation of 
3 -hydroxy-3 -methylglutaryl -CoA reductase . 

TI Identification of regulatory oxysterols, 24 (S), 
25-epoxycholesterol and 25-hydroxycholesterol, 
in cultured fibroblasts 

AB Biosynthetic [3H] sterols from Chinese hamster lung (Dede) cells were 
fractionated by HPLC, and fractions were assayed for their ability to 
repress 3 -hydroxy-3 -methylglutaryl -CoA reductase in L cell cultures. Most 
of the activity found was associated with 2 oxysterols, 24 
(S) , 25-epoxycholesterol and 25 

-hydroxycholesterol . The identities of the 2 sterols were established by 
cochromatog. with authentic samples and by isotopic dilution and recrystn. 
Only low levels of repressor activity were found in other fractions of 
sterol extract The endogenous concns. of 24 (S), 25- 
epoxycholesterol (7.2 fg/cell) and 25-hydroxycholesterol (1.5 
fg/cell) appear to be within the ranges required for the regulation of 
3 -hydroxy-3 -methylglutaryl -CoA reductase . 



